[11C]-NS 4194 versus [11C]-DASB for PET imaging of serotonin transporters in living porcine brain.
In vitro, the novel diazabicyclononane NS 4194 has several thousand-fold selectivity for blocking the transport into rat brain synaptosomes of [(3)H]-serotonin in comparison to [(3)H]-dopamine or [(3)H]-noradrenaline. We have prepared [(11)C]-NS 4194 in order to test its properties for PET imaging of brain serotonin transporters in comparison with the well-documented tracer [(11)C]-DASB. Both compounds had rapid clearance from blood to brain of living pigs. The apparent equilibrium distribution volumes in cerebellum were 35 ml g(-1) for [(11)C]-NS 4194 and 11 ml g(-1) for [(11)C]-DASB. Pretreatment of pigs with citalopram did not reduce the uptake of either tracer in cerebellum, validating the use of that tissue as a nonbinding reference tissue for kinetic analysis of specific binding. The binding potential (pB) calculated for [(11)C]-NS 4194 using arterial input models was close to 0.5 in the telencephalon, and was 60% displaced by citalopram. However, the reference tissue method of Lammertsma was unsuited to calculate pB for this tracer, apparently due to its excessive nonspecific binding. In contrast to the relatively homogeneous binding of [(11)C]-NS 4194, the pB of [(11)C]-DASB ranged from 0.6 in frontal cortex to 2 in the mesencephalon when calculated by the method of Lammertsma. Parametric maps of the pB of [(11)C]-DASB showed a pattern consistent with the known distribution of serotonin transporters in pig brain in vitro, and there was a uniform displacement of 80% of the specific binding after citalopram treatment in vivo. In conclusion, [(11)C]-DASB is in several respects superior to [(11)C]-NS 4194 for the detection of serotonin uptake sites by PET.